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general fonmula (1): 



(1) 



- CH - CH2 - 0 



weiaht of 6.000 or more; and 

S a ccmpcu^^ ^presented by the general formula. 



Q2Sn(OZ)2 (QzSnjaO 
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coot^ninS a silicon ^^^"^^'SZ ^"^ ^'^'^^^^ '^'^"^ " 

s£CXanda%peciflc organic tin «xnpo^^^^ oxypropylene polymer containing a r^e 

wide molecular weight distnbution. invention comprises: ^,«<,«ntfid bv 

the general formula (1): 



(1) 
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- CH - CHi - 0 - 

hvdrolyzable group is bonded, saw o^P'^^T 

QiSn(OZ)z or (QiSnJjP 



(5) 



(2) 

02 
(6) 



..er^n Q represents a r^^rnl^a Sioi:?^^^ 

Sd^^artwn group or an organic 9^°"^^*^^^ ^T-curing catalyst") as a curing catalyst .n an 

.Ordinate bond to Sn (►'^'"^l^;!^^ ^fiobpL »)y weight of tt,e «^ 

a„,ount of 0.01 to 10 parts by we.^t on ^ j, ^ example of the reachve 
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* Si-X^ (3) 



m 
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aer to 2. with the proviso that the plurality of b's in ^P'®®®"*^ ^ '"teQer 0 to 3; 



R2 



70 



75 



Si - 0 - 



amino oroup, an amide group an amlf?^' ^" '"^ 9'°"P' ^" a^vC aroun /L ^l"^"^ "^^^ ^ 
preferred among these hv^mrf 1?'"'^'^ 9roup. a mercapto group and ''^^"Wiate group, an 

« exhibits a mild ^ ^"^^^^ allcoxy gro^^raT.*"!'"^ P^rt^^'^^^ 

One to three Of sSldmlf'^M ^ •»"<«eabiii^. "»*oxy group because 1 

-n ;r ^^^^^^^^ »° - and 

^ T1,e reactive ^iLrgCmrcon'ti!:'""*"*^^^^ "^'""'^^'^ - Mroxyl g„up exist 

^ SnrSr"- ----^^^^ « 'eac^. 

s^io-r^ravSr -sen. b. the _ J^^^J ^ ^ 

W IS preferably used from the 

2 

- SI - X, 



"'T"Jr:lr_^A--<'e«ned above. 



50 



Qr>««-*. « WO CIS oeTined above 

specific examples of Ri and R2 in th ^ 

3SiO- Wherein r" Is a ml'^n^ " '^""y' ^^•'"P- and a tSSiT"''' 9^°"P as a 

group. " * "'^''>" 9^°"P a phenyl group. R-. r. and R- I^TIh??" (R> 

, At .east one. preferably 1 1 ,o 5 o, such ' ' ""^"^^ 

material is inJS^ "I ^,°rT"! P^'^'-- '^-P-em cS^^^^^ f -"-^ 

------- 
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(1) 



CH - CH2 - 0 - 



^ K a mixture thereof. Tlie polymer Of 
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The hydro,y.abte .neon group inthao ■ ^'"""'^ ^^ceHen, rubber 



»«=eierates the curing of fta '^^^'fon that toads V; '"^ P'^^nce of 



(5) or (6): 



> curing catalyst 



Q^Sn(OZ), or (Q,s„,^o 



wherein Q and 2 



(5) 

as defined above. Specific 



OZ 
(6) 



^-'P-ofsuchacompound.-i.be,, 



<<^4H9)2S„(0CH3)2, - beto..- 



CH, 



\ 



\ 



CH 



O-c 



\ 
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35 



(C4H9) gS^'^, 




(C4H9) 



CC4H9) COCH2CH2CH2NH2) 2> 

(C4Hg) COCH2CH2NH2) 2- 

(C4H9) 2Sn COCH2CH2CH2N (CH3) 23.2^ 
(C4H9) 2Sn COCH2CH2CH2.SH) 2 



The present invention is not limrted to '^^f^"'^^^ combination. The amount of these curing catalysts 
fhese curing catalysts (B) may be used singly or ^ , ^^ 5 pans by weight based on 
(B) to be used is in the range of 0.01 to P^^^^ ^XrSne polymer as the component (A). If the 
m parts by weight of reactive sihcon ^'^^^^ ^^^^l^ allowable level of curing rate 

- rn?^irr.rio'srrj^^^^^^^ 

rcompared with organic tin ^^-jX'j:^^^^^^' T^SS^S to 
be used in the present invention '^'"^f ^J/^o^*^ J„g as In the case where an alkyi titanale 

external appearance. 
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20 Of 5 to 200 parts by Z1^:T^ ^ ^"^ P°^°"« "'icro silicon powZ^nL T 

■mmm§ 
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SYNTHESIS EXAMPLE 1 

molecular weight of 15.000 was charged into a 1.5-1 pressure giass 

was replaced by an atmosphere <>< „, sodium methoxide was added dropwise to the 

19.1 g (0.099 equivalent) of a 28 % S^a^re of 137 -C where the reaction system was 

reaction system through a dropping ^i^^^^^^m was then deaerated under reduced procure, 
allowed to undergo reaction for 5 ho"^-^^^^^*"^ ^"^^gen. The reaction system was then allowed to 
The reaction system was again put in an P"^^;^ °™ being added dropwise thereto for 15 hours. 

^thoxide and 2.7 g (0.035 «^'^y«^"2.^'in'il^T «id then adsortwd by aluminum silicate. Hexai« was 




temperature 
transparent polymer. 

SYNTHESIS EXAMPLE 2 



aTi ^in&<Jiw 

220 g (0.0447 equivalent) of a PoWoxVP^V'ane trif ^j^^^^ 
number-lrage molecular weiflMon5,000 «,d 0.0^^ ^ ^ to ^ 

an agitator. 8.45 g (0.0447) of y^^'^Zr^'^S^ ^' the completion of dropwise addition. «« 
material at room temperahire in an atmosphere 'i'"'^'^^'^^^^,^ 75 • C for 1.6 hours. The reaction 
S Astern was then allowed to --<^;Z''^Z^^ Z^Z^^ °« absorption of NCO in the 
system was measured for infrared r^^^^^'fo, c=0 in Sie vicinity of 1.730 cm-. "Pie reaction 

srtTn^-.^^^^^^^^ 

35 COMPARATIVE S YNTHESIS EXAMPLE 1 

.20 g 0. a po^^cypropylene glycol « a "--J-jr^t^ ::rcS^S^nra"reCe 
polyoxyiSopylene triol having a """'^'■'''^'^°^^^y nitrogen. 40 g of sodium hydroxide was 
JaL reacion vessel whose ^^'then ^^^^^^^^^^ reac^n at a Lperature of 60 • C for 13 

« Lded to the reaction system -^loh g "f bromochloromethane at a temperature of 60 -C 

hours. The reaction system was then of 2.1 and a viscosity of 385 poise), 

fer 10 hours (The polymer thus °^^"«',,t;trSe^ then allowed to undergo reaction for 

15 g of allyl chloride was added to the '^^^^ TL ^ removed under reduced pressure. 
36 hou^. After the compteUon of -^-■,:;^^^;:^TnraT^^^ in which they were then dissolved in 

-IS^g Of the powmer thus ---^wrad?^^^^^^^^^ a^on^l" rirSiS 
been replaced by nitrogen. To the material ""J^^^^^i zM 12 g of dimethoxymethylsilane was then 
«, ^solution of 25 g of HaPtCte-el^O "^l^^" l^Ta^ tS^^.'e'l '<> -"-9° ''T'TZ 
Sr !"crr:Srrthe":S;rnrn. vo.a«,e substances were removed ur.er reduced 

pressure to obtain 550 g of a ^^^J'^^^^^^^Tl'^^^i 2 and Comparative Synthesis Example 1 were 
The polymers obtained in Synthesis ^^^'f ? ^^73<;^ter (Type BM rotor No. 4; 12 rpm) at a 
« then measured for viscosity by means °'^/Xed for number-average molecular weight (Mn) and 
temperature of 23 'C. "^^l^ZTZ Q^O^ wis carried out using a column fiiied with a 
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40 -C. The results are set forth in Table l. 



TabJei 



Polymer 

Synthesis Example 1 



Synthesis Example 2 



Comparative Synthesis Example 1 



Viscosity (poise) 



88 



Number-average 
molecular weig ht(Mn) 

1.8x10* 



EXAMPLES 1 




Molecular weight 
distributlon(i\%/Mn) 



ilLgOMPARATIVE EXAMPLFfi i . . 



25 



30 



by weigh, of dibutylfin wI:eMJS!!?*1S?' °' » 'free-roll paint " 5 ^ h ^^'9"* 

to the material « 1 S^l?"?' dimethoxide or dWtvC nI'^^Tk''^ ^ 

cowion. ' ^ '^"^ Table 2. 7.e mixture was then 

>n order to examine the curing rate of «.« " " 

---«me in accordance wlthVnr.2%rSrr.r^^^^^ 
COMPARATIVE EXAMPLES 5 - 8 

Th^ «^ . . ^ tnstead of the curlna cataiuef 

The compos t ons thus nhiair^^M ^unng catalyst 

above. The resu«s are ^f^lX^^ ^ ^' ^'^^ the same manner as ,.n..»,ed 



40 



45 



SO 



55 
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Table 2 



Example 
No» 


Kind of 


Cuy"»^nq cat 
Kind 


alyst 

)arts_. 


Tack- free time 

# tni n \ 


Rxamole 1 
Example 2 


Synthesis 


Dibutyltin 
bisacetyl- 
aneiionate *1 


1 .5 
3 


50 


Kvample 3 
Example 4 


P.vample 1 
Synthesis 


DiDU uyj-uxii 
dimethoxide 




40 


3 


lb 


Example 6 


Pvample 1 

Synthesis 

nvample 1 


Dibutyltin 

bisnonyl- 

phenoxide_< 


1 .5 


60 


3 


30 


Fvample 7 

Example 8 


Synthesis 

_ Pvample 2 


Dibutyltin 
bisacetyl- 
acetonate 


1 .5 
3 


45 
20 


Rvample 9 
Example 


) Synthesis 
1 Rvamole 2 _ 


Dibutyltin 
1 bisnonyl- 
j phenoxide 


V 


«i5 
25 



30 



35 



40 



45 



SO 
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Comparative 
Examole i 

5 Comparative 
Examol^o o 


Comparative 
Synthesis 
Example J 


Dibutyltin 
bisacetyl- 
acetonate 


.1.5 
3 


75 


Comparative 
Examol*:^ 

comparative 
in ^xamnle a 


Comparative 
Synthesis 
^amole 1 


Dibutyltin 

bisnonyl- 

phehoxide 


1.5 


200 

90 


Comparative 

ExamDl*> «; 

75 comparative 
ExaapT^e fi 


Synthesis 
Example l 


Tin 

dioctylate 


1.5 


— -72p nr tn^y.^ 

720 or more 


Comparative 
Examplo 7 

comparative 
20 JExampl.* Q 


Synthesis 
Example i 


Dibutyltin 

dilaurate 

*5 


1.5 


480 

210 



*1 



CH , 



^C 4 H g) 2 s'^V 



CH 



0-C 



CH, y 2 



35 



*2 (C«H9)2Sn(OCH3)2 



*3 (C^HOzSntO / ^ 

*4 Sn(0CC,Hi3)2 
0 



*5 



(C4H,)2Sn(OCCaH23)2 
0 



The curing catalvst (B\ tn h ^ "<i"yni 
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departing from the spirit and scope thereof. 



5 Claims 



20 



' TC ZC^e'S^^o^'^^ a ^ powmer ch.n haVng a ,epea«ng u„K .presented 
by the general formula (1): 

CH3 

- CH - CH2 - 0 - 

«nd M least one reactive silicon group containing a silicon atom to which a hydroxyl group or 
TySrotS g^^ujTbonded. sa^ oxypropylene polymer having Mw/Mn of 1.6 or less and a 
number-average molecular weight of 6.000 or more; and 
(B) a compound represented by the general formula: 



QjSn(0Z)2 or (QzSn)!© 



(5) 



OZ 
(6) 



wherein Q represents a C,-2o monovalent hydrocarbon group; and Z represents a C1-20 morj- 

based on 100 parts by weight ot said oxypropylene poiymer. 
2. A curable composHlon according to Claim 1. vmerein said silicon atonr.<ontainino group is represented 
by the following general formula (3): 




\ 



^3-a 
S i -X 



(3) 



m 
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proviso 



a A curabre composition according to Claim 2 whamin <»ih - r 

by the following generai formula (4): " 'tom-containing group is represented 



K - a 



(4) 



- Si - X. 

wherein X. and a are as defined above. 



' So^ 'rKSp" ^^'IZ°' '""^ ' ' -^^^ ^ "^'^-^^'^ O-P 'n 3.d Silicon 
S. A curable compos.on according to Claim 4. wherein sa« silicon atom^„..„,, , .3^^,,^^ 

" rB,Tr:re=r^=^^^^^^ 



S n 



0«C 



\ 



\ 



CH 



\ 



(7) 



14 



EP 0 546 310 A2 



same or different. 
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il^fSr ^ -n having a repeating unH represent, by the 



(1) 



- CH - CH, 



^";s^,r^~s4 tsar, ? r - 

weight of 6.000 or more: and ^ ^ ^ 'ess and a number-average moleculT 

(B) a compound represented by the general formula: 

Q2Sn(OZ)2 or (QiSnj^d 



D. 

Ul 



(5) 



02 
(6) 
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wherein Q represents a C-ao monovalent hydrocarbon group, and Z represents a C, -20 monovalent 
hLnnv-artion crauD or an organic group Internally containing a functional group capable of forming a 
SS^SoSTsTas a cuTg cam J in an amount of 0.01 to 10 parts by weight based on 100 parts by 
weight of said oxypropylene polymer. 
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